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(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Brfdah Company, 
of 131—133 Holland Park Avenue, London 
Wll 4UT (forme* of 4-9 Wood Street, 
S London EC2V 7JY), do hereby deckn tbe 
imenekn, for whkfa we peay that a Patent 

nbc granted us, and tbe method by whka 
to be performed, to be particulady des- 
cribed m and by tbe following statement:— 
10 This nwendoo relates to the secu ring of 
structures to tubular luctel pOes under waui*** 
It Is tbe conventional pnedec when, for 
example, a bate Is to be famed to tbe set* 
bed by pflet far the base to mcoqwtate mdi- 
15 vidua! tubes which encircle die pans of tbe 
piles projecting above die sea-bed, and tbe 
tubes are then secured to the piles br any 
one of several method* mduding welding or 
grouting, or driving a pin diametrically 
20 through each pile and the sagoundmg tube. 
AH oi these methods are however e i un ii ri f 
expensive by reason of tbe need to ship out 
divert and tbe required special apparatos for 
underwater work and tbe lengthy work necev 

*Xicording to the present hnrentkn there 
is provided a method of leaning to tubukr 
metal pike a rtructure mcomratmg a Duality 
of tubes through which the reapectfre piles 
whkh method comprises loca lly oV 
each pOe outwardly into tightly 
» or wekfed nyr"""* wkh tbe en- 
drcling time by denmation of an explosive 
charge within the pik. 
35 It will be understood that the only work 
required cf the diver in an uatowtm opera- 
don according to the uYvention is to ensure 
that the explosive charge la <»»^ PJ 1 ***** 
and located. The required afaape and atee of 
40 the explosive charge are all determined 

The pile and tube may initkfty both be 
cytadrfcal at the location of die attended 
expkeion, so that the explosion defarmsboth 
45 me pile and the tube outward locally, or 
ahernatfrery (he tube may initially be out- 



wardly deformed as by swaging so that the 
explosion deforms principally the pOe, ex- 
it bcally into sweged or welded 



engagement with the tube. 50 

Tbefawmtion wffl now be described in 
more detail with reference by way of example 
m the a coo m|Mnymg dJitjanxnatJc drawings 
in which* 

Figures 1 and 2 are dtsgnrnmttir sectional 
views iTliitrraHng i e sp ect i v al y the thapet of 
the tnbe and pus, In one method according 
to the invention, l e sp e Ulvtly before and after 
the detonation of the explosive charge. 

Interring first to Figure 1, the reference 
numeral 10 indicates a metal frame structure 
which Is to be fixed to the sea-bed by 
securing the structure to tubular steel oiks 
driven Into the set-bed 11* One such pfk is 
shown at 12* 

The structure 10 incorporate* a number of 
vertical pile guide tubet 13 and operates 
during fat installation, as a template for locat- 
ing the pfles m their correct petitions white 
they are being driven. To assist in guiding 
the leading ends of the pOet into the tubes, 
the upper ends of the tubes are belled out- 
wanL&h pOe is thus lowered through the 
i^aia ywyittig tube IB and banunered into 
the eee-becL When the pik has been driven 
in. its upper end fa left projecting Just above 
the top edge of the tube 11, the pOe being 
cut dtnSk level if necessary. Each of the 
guide tubes hat mtcrmediate ha ends a 
'-cut portion at shown at 14 and to 
the structure to the pfles a shaped 
IS suspended on a line 16 
b lowered into the pik to a position level 
with portion 14 of the tube, is located in that 
poamoa and b then detonated- The explosion 
deforms the pik locally outwardi into swaged 
or welded engagement with the portion 14 
of the tube, to tha t the stru ct ure ii located 
^g»fa* upward or downward movement rela- 
tive to the pik* 
The shape and nee of the charge are 
according to material! used, the 
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of the water, whether a 

swaged ta e rfereace fit or a welded interface 



depth and density 



fit to rcqured between the pfk and the guide 
tube, and od*r relevant factors. 

$ If desired, the initial waging of the guide 
tubes mar be omitted, and fa that case the 
tube b made from a metal having a nffldeox 
degree of malfcabflfor to enable it to be de- 
fonned outward, without fctctutfag, by the 

10 explosion- so that again a swaged taerfaence 
fit or welded interface fit b obtained between 
the tribe and pile. 

WHAT WE CLAIM IS:— 
L A method of tecudog id tubular metal 
1$ pile* a structure incorporati n g a pfaomfity of 
i tno l es uuiu r 



tubes through which 
ject, which m et hod < _ 
t pile outwardly 



reapectiTQ puss pto- 
locally deform* 



by detooai 



with die encircling tube 
an c ay i oahw charge within 20 

the pile. 

2. A method as claimed in dafan 1, wherein 
each tube is initially of locally increased dia- 
meter at the location of the exploehe charge. 

3. A method of securing to tubular metal 25 
piles a structure incorporating a plurality of 
tubes through which the respective piles pro- 
ject, which method is substantially as herein- 
before described with reference to and as 
iOustzated In the accompanying drawings. 30 
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